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Abstract. Frequency of occurrence changes are cited for 154 rare and infrequent
taxa of herbaceous vascular plants listed by Edwin L. Moseley in 1928. Of these
taxa, approximately 47% are less frequent now (1978) than 50 years ago. Twenty-
six percent exhibit the same frequency of occurrence and 27% arc more frequent than
they were 50 years ago. Approximately 50% of these rare and infrequent taxa are
widespread in distribution, 35% are northern, 7.5% are southern, 6% are western
and 3% are originally from the Atlantic Coastal Plain. One hundred thirteen new
taxa are cited that were not reported by Moseley 50 years ago.
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In the western part of Lucas County,
Ohio lie the "oak openings" of northwest-
ern Ohio. These sandy habitats prob-
ably had their origin in the ancient
Glacial Lake Warren. The sand deposits
were laid down as a beach, or as sub-
merged sand bars, or both (Forsyth
1968). Professor Edwin L. Moseley out-
lined the border of the oak openings in
1927 and published an annotated check-
list of the vascular plant species growing
within the 130 square mile sand deposit
(Moseley 1928). The undulating topog-
raphy of the oak openings provided for a
high dry habitat with Quercus velutina
Lam. as the predominant woody plant,
and for a low wet habitat with sedges
and grasses as the predominant species.
Today, much of the original study area
has been modified by home site develop-
ment, agricultural practices, and the
establishment of commercial enterprises.
The high dry habitat is best preserved in
Swanton Township in the 3600-acre Oak
Openings Metropolitan Park, managed
by the Toledo Metropark District. The
low wet habitat is best preserved in
Spencer Township in the Irwin Prairie
and in Schwamberger Preserve. These
habitats serve as a refuge for many rare
and infrequent plant species.
!Manuscript received 13 October 1977 and in
revised form 9 August 1978 (#77-80).
Moseley (1928) was interested in the
distribution of the species as well as the
frequency of occurrence. He compared
the flora of the oak openings to the
Michigan flora and mentioned some
northern species whose southern range
extended no further than northern Ohio.
Donald Culross Peattie (1922) also men-
tioned some of the rare plants in northern
Ohio and discussed the distribution of
coastal plain species in the flora of the
Greak Lakes.
MATERIALS AND METHODS
Two hundred sixty-seven species or varieties
are listed in Table 4 with comments concerning
frequency of occurrence and distribution pat-
terns. Voucher specimens are preserved for
each taxon in the herbarium at Bowling Green
State University. Field collections and nota-
tions supporting the study have been recorded
since 1966. Moseley's (1928) frequency of oc-
currence code has been used throughout the
study for accurate comparison (Table 1). Fre-
quency of occurrence changes during the past
50 years are summarized in Table 3. If the
distribution range of the species is primarily in
northeastern United States and Canada, the
distribution pattern is listed as northern. Spe-
cies whose distribution ranges are primarily in
southeastern United States are listed as south-
ern; those with distribution patterns near the
Mississippi River and westward are listed as
western. The coastal plain species are cited by
Dennis Murray Anderson (1971) in his study of
northwestern Ohio prairie remnants. All other
species are generally widespread throughout
eastern United States. The distribution data
are summarized in Table 2.
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Frequency of Occurrence Code.
Definition of the Term
plants observed in less than
five places
plants observed in less than
fifteen places
plants observed several times
during one day in the right
season
a few thousand plants observed
per square mile
many thousands of plants ob-
served per square mile
hundreds of thousands of plants
observed per square mile
many plants observed in a few
places, but elsewhere few or
none
No comment — plants were known to occur in
No report —-
the oak openings, but were
seldom seen by the author
(Moseley, 1928)
plants were not reported
(Moseley, 1928)
DISCUSSION
In his study of the oak openings flora,
Moseley (1928) paid much attention to
the frequency of occurrence of the species.
He listed 102 species that were more com-
mon in the sandy habitats of the oak
openings than in the remainder of Ohio.
Many of these species are cited in the
present list as being rare and infrequent.
Other species in Moseley's list grow com-
monly in the preserved habitats of the
oak openings. At the present time, ap-
proximately 26% of the rare and infre-
quent species listed both by Moseley
(1928) and by the present author (Table
3) have shown no change in frequency
during the past 50 years. Approxi-
mately 47% of the species, as cited by
Moseley, are less frequent; 27% are
more frequent. Although specific rea-
sons are not definitely known for changes
in frequency, destruction of the habitat
brought about by drainage changes prob-
ably accounts for the decrease in abun-
dance. While some species have de-
creased in abundance, other species such
as Lycopodium complanatum L. have
increased in abundance where pines have
been planted by the forest rangers to
cover barren areas of the Oak Openings
Metropolitan Park. Wider coverage of
the study area has been made during the
present investigation and may account
for some of the increase in frequency.
Moseley (1928) does state that he was
unfamiliar with the northwestern portion
of the oak openings. Other problems of
comparison are concerned with Moseley's
lack of voucher specimens and his lack
of data placed on the herbarium labels.
Some new species undoubtedly have en-
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railroads since Moseley's study, but most
of the 113 new reports listed in Table 3
are there because investigation was more
intensive during the present study. Some
species, such as Artemisia ludoviciana
Nutt. (not reported by Moseley), now
are growing aggressively in the sandy
habitats and will continue to increase in
frequency.
Moseley (1928) mentioned some spe-
cies of plants that were known to occur
in the oak openings before the time of
his investigation, and were thought to be
extinct. These taxa were not found dur-
ing the present investigation: Asdepias
viridiflora Raf. var. lanceolata (Ives)
Torr., Cypripedium candidum Willd.,
Filipendula rubra (Hill) Robins., Gentiana
puberula Michx., Lechea minor L. and
Liparis liliifolia (L.) Lindley. Louis
Campbell (1946) of the Toledo Natural-
ists' Association, believes that Filipendula
rubra was cultivated in former times.
Moseley believes that Gentiana puberula
was brought in by the Indians.
Approximately 50% of the rare and
infrequent plants of the oak openings
were widespread in distribution (Table
2). This corresponds to a study by
Parker (1936) concerning the distribution
patterns of the flora of Indiana. In that
study she stated that 60% of the Indiana
flora is widespread. In his study deal-
ing with the vegetational history of the
middle west, Gleason (1922) mentioned 5
centers of plant migration; (1) southern
Appalachian Mountains, (2) southern
coastal plain and Mississippian embay-
ment, (3) Ozark Mountains, (4) the
plains of Kansas and Nebraska, and (5)
Canada. At the present time, there are
plant species from each of the 5 distribu-
tion centers growing in the oak openings
habitats. Approximately 35% of the
species listed in this paper are northern
or have northern affinities (Table 2).
Only 7.5% have southern distribution
patterns. The moderating influence of
the Great Lakes may help maintain the
populations of southern species. 5.6%
of the rare and infrequent species have
western distribution patterns. One of
the best examples is Asdepias hirtella
(Pennell) Woodson, whose range extends
from Ohio southwest into Kansas, Okla-
homa and Arkansas. Only 2.6% of the
species originated in the atlantic coastal
plain. One good example here is Cla-
dium mariscoides (Muhl.) Torr., a species
that totally dominates the wet sedge
meadow at Irwin Prairie in Spencer
Township.
TABLE 4
Rare and Infrequent Plants of the Oak Openings.*
Name Moseley (1928) Easterly (1978) Distribution
Equisetum fluviatile L.
Equisetum variegatum Schleich.








Botrychium matricariaefolium A. Br.
Botrychium multifidum (Gmel.) Rupr.
var. intermedium (D. C. Eat.) Farwell
Botrychium simplex E. Hitch.
Botrychium virginianum (L.) Sw.
Ophioglossum vulgatum L.
var. pseudopodum (Blake) Farw.
Adiantum pedatum L.
Asplenium platyneuron (L.) Oakes
Cystopterisfragilis (L.) Bernh.
Dryopteris carthusiana (Villars) H. P. Fuchs
Dryopteris cristata (L.) Gray
Polystichum acrostichoides (Michx.) Schott
Typha angustifolia L.















































































var. brevior (Vasey) Stebbins
Calamovilfa longifolia (Hook.) Scribn.
var. magna Scribn. & Merr.
Cinna arundinacea L.
Elymus virginicus L.
Eragrostis capillaris (L.) Nees
Eragrostis hypnoides (Lam.) BSP.
Festuca octoflora Walt.
Glyceria canadensis (Michx.) Trin.







Sporobolus cryptandrus (Torr.) Gray



























var. strictior (Dewey) Carey
Carex tetanica Schkuhr
Carex trichocarpa Schkuhr
Cladium mariscoides (Muhl.) Torr.
Cyperus esculentus L.
Dulichium. arundinaceum, (L.) Britt.
Eleocharis smallii Britt.
Fimbristylis autumnalis (L.) R. & S.
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TABLE 4. Continued.
Name






var. caroliniana (Willd.) Wood
Arisaema dracontium (L.) Schott
Xyris torta Sm.
Juncus bufonius L.





var. andinum (Nutt.) Ker
Polygonatum biflorum (Walt.) Ell.
Polygonatum pubescens (Willd.) Pursh
Smilacina stellata (L.) Desf.
Trillium flexipes Raf.
Sisyrinchium atlanticum Bicknell
Calopogon pulchellus R. Br.
Cypripedium calceolus L.
var. pubescens (Willd.) Correll
Habenaria ciliaris (L.) R. Br.
Habenaria lacera (Michx.) Lodd.
Habenaria psycodes (L.) Spreng.










Cycloloma atriplicifolium (Spreng.) Coult.
Amaranthus albus L.
Mirabilis nyctaginea (Michx.) MacM.
Arenaria lateriflora L.
Paronychia canadensis (L.) Wood
Silene antirrhina L.
Actaea pachypoda Ell.
Actaea rubra (Ait.) Willd.
Anemonella ihalictroides (L.) Spach
Caltha palustris L.
Hepatica americana (DC.) Ker
Hydrastis canadensis L.
Ranunculus flabellaris Raf.




Arabis glabra (L.) Bernh.
Arabis hirsuta (L.) Scop.
var. pycnocarpa (Hopkins) Rollins
Arabis laevigata (Muhl.) Poir.
Cardamine bulbosa (Schreb.) BSP.
Cardamine douglassii (Torr.) Britt.
Cardamine pensylvanica Muhl.
Descurainia pinnata (Walt.) Britt.
var. brachycarpa (Richards.) Fern.































































































































































































Amphicarpa bracteata (L.) Fern.
var. comosa (L.) Fern.
Cassia fasciculata Michx.
Cassia hebecarpa Fern.
Desmodium cuspidatum (Muhl.) Loud.
var. longifolium (T. & G.) Schub.
Desmodium glutinosum (Muhl.) Wood
Desmodium nudiflorum (L.) DC.
Desmodium rigidum (Ell.) DC.
Desmodium sessilifolium (Torr.) T. & G.
Lathyrus ochroleucus Hook.
Lathyrus palustris L.
var. myrtifolius (Muhl.) Gray
Lespedeza hirta (L.) Hornem.
Lespedeza repens (L.) Bart.
Geranium carolinianum L.
Polygala cruciata L.




Hypericum majus (Gray) Britt.
Hypericum virginicum L.
var. fraseri (Spach) Fern.
Helianthemum bicknellii Fern.
Lechia leggettii Britt. & Holl.










Rotala ramosior (L.) Koehne
Epilobium coloratum Biehler
Epilobium leptophyllum Raf.
Ludwigia polycarpa Short & Peter
Oenothera parviflora L.
Aralia racemosa L.









Lysimachia terrestris (L.) BSP.
Samolus parviflorus Raf.

































































































































































































Verbena bracteata Lag. & Rodr.
Verbena slricta Vent.






Scutellaria epilobiifolia A. Hamilton
Physalis heterophylla Nees
Physalis subglabrata Mack. & Bush
Castilleja coccinea (L.) Spreng.
Chelone glabra L.
Conobea multifida (Michx.) Benth.
Gerardia flava L.





Lindernia anagallidea (Michx.) Pennell
Lindernia dubia (L.) Pennell




Penstemon hirsutus (L.) Willd.
Veronica comosa Richter
Veronicastum virginicum (L.) Farw.
Conopholis americana (L.) Wallr.
Justicia americana (L.) Vahl
Pkryma leptostachya L.
Plantago aristata Michx.
Plantago purshii R. & S.
Galium aparine L.





Specularia perfoliata (L.) A. DC.
Ambrosia trifida L.
Antennaria neodioica Greene
Antennaria plantaginifolia (L.) Hook.
Artemisia ludoviciana Nutt.
Aster cordifolius L.
Bidens comosa (Gray) Wieg.
Cacalia atriplicifolia L.
Coreopsis lanceolata L.
Eclipta alba (L.) Hassk.
Erechtites hieracijolia (L.) Raf.
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TABLE 4. Continued.
Vol. 79
Name Moseley (1928) Easterly (1978) Distribution
Hieracium canadense Michx.
var. fasciculatum (Pursh) Fern.
Lactuca biennis (Moench) Pern.
Lactuca floridana (L.) Gaertn.
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